SEQUENCE LISTING 
GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: Bayer Aktiengesellschaft 

(ii) TITLE OF INVENTION: Immunogenic Peptides of Foot-and-Mouth Disease Viruses 

(iii) NUMBER OF SEQUENCES: 48 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Bayer Corporation 

(B) STREET: 1 00 Bayer Road 

(C) CITY: Pittsburgh 

(D) STATE: Pennsylvania 

(E) ZIP CODE: 15205-9741 

(F) COUNTRY: U.S.A. 

(v) COMPUTER-READABLE FORM: 

(A) MEDIUM TYPE: 3.5" diskette, 1 .44 Mb storage 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS/Windows '95 

(D) SOFTWARE: Patentln Release #1 .0, Version #1 .30 (EPO) 



(vi) CURRENT APPLICATION DATA: 

(A) CURRENT APPLICATION NUMBER: 09/254,966 

(B) CURRENT APPLICATION FILING DATE: March 16, 1999 

(C) PRIOR APPLICATION NUMBER: PCT/EP97/04866 

(D) PRIOR APPLICATION FILING DATE: September 8, 1 997 



INFORMATION FOR SEQ ID NO: 1 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 



(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 



(v) 



FRAGMENT TYPE: internal fragment 




(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 : 

Glu Arg Val His Val Met Arg Lys Thr Lys Leu Ala Pro Thr Val 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Arg Lys Thr Lys Leu Ala Pro Thr Val Ala His Gly Val Phe 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 




(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 : 

Leu Ala Pro Thr Val Ala His Gly Val Phe Asn Pro Glu Phe Gly 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ED NO: 4: 




Arg Cys Ala Ala Asp Tyr Ala Ser Arg Leu His Ser Val Leu Gly 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) , SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Asn Gly Thr Val Gly Pro Glu Val Glu Ala Ala Leu Lys Leu Met 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 



(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Glu Lys Arg Glu Tyr Lys Phe Val Cys Gin Thr Phe Leu Lys Asp 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 




Ala Gin Met His Ser Asn Asn Gly Pro Gin He Gly Ser Ala Val 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8 : 

He Gly Ser Ala Val Gly Cys Asn Pro Asp Val Asp Tip Gin Arg 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 




(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Val Trp Asp Val Asp Tyr Ser Ala Phe Asp Ala Asn His Cys Ser 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 0: 

Glu Asn Lys Arg He Thr Val Gly Gly Gly Met Pro Ser Gly Cys 



10 



15 



(2) INFORMATION FOR SEQ ID NO: 1 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 1 : 

His Phe Lys Ser Leu Gly Gin Thr He Thr Pro Ala Asp Lys Ser 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 



(ii) TYPE OF MOLECULE: peptide 



(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Leu Lys Ala Arg Asp He Asn Asp He Phe Ala He Leu Lys Asn 
15 10 15 

INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Ser Glu Glu Lys Phe Val Thr Met Thr Asp Leu Val Pro Gly He 
15 10 15 




(2) INFORMATION FOR SEQ ID NO: 1 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Val Thr Met Thr Asp Leu Val Pro Gly He Leu Glu Lys Gin Arg 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 1 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 



(ii) TYPE OF MOLECULE: peptide 



(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 5 : 

Thr Gly Phe He Pro Pro Met Ala Ser Leu Glu Asp Lys Gly Lys 
15 10 15 

INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 6: 

Pro Asn Thr Ser Gly Leu Glu Thr Arg Val Val Gin Ala Glu Arg 
15 10 15 




(2) INFORMATION FOR SEQ ID NO: 1 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 7: 

Glu Leu Tyr Gin Leu Thr Leu Phe Pro His Gin Phe He Asn Pro 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 1 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 



• 



(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 8 : 

Val Met Val Val Ala Pro Leu Thr Val Asn Thr Glu Gly Ala Pro 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Leu Ala Gly Leu Ala Gin Tyr Tyr Thr Gin Tyr Ser Gly Thr He 
15 10 15 




(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Glu Thr Thr Asn Val Gin Gly Trp Val Cys Leu Phe Gin He Thr 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 2 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 



(iii) 



HYPOTHETICAL: NO 



(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 1 : 

Gin Gly Trp Val Cys Leu Phe Gin He Thr His Gly Lys Ala Asp 
15 10 15 

INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 



Tyr Asn Arg Asn Ala Val Pro Asn Leu Arg Gly Asp Leu Gin Val 
15 10 15 




(2) INFORMATION FOR SEQ ID NO: 23 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23 : 

Glu He Lys Ala Leu Phe Leu Ser Arg Thr Thr Gly Lys Met Glu 
1 5 10 15 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 



HYPOTHETICAL: NO 




(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Cys Trp Leu Asn Ala He Leu Gin Leu Phe Arg Tyr Val Glu Glu 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 25 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25 : 

Arg Tyr Val Glu Glu Pro Phe Phe Asp Trp Val Tyr Ser Ser Pro 
15 10 15 




(2) INFORMATION FOR SEQ ED NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ED NO: 26: 

Glu Ala He Lys Gin Leu Glu Asp Leu Thr Gly Leu Glu Leu His 
15 10 15 



(2) INFORMATION FOR SEQ ED NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 



(iii) 



HYPOTHETICAL: NO 



(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Asn He Lys His Leu Leu His Thr Gly He Gly Thr Ala Ser Arg 
15 10 15 

INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28 : 

Ala He Asp Asp Glu Asp Phe Tyr Pro Trp Thr Pro Asp Pro Ser 
15 10 15 




(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

Thr Pro Asp Pro Ser Asp Val Leu Val Phe Val Pro Tyr Asp Gin 
15 10 15 



(2) INFORMATION FOR SEQ ED NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 



(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 



Thr Asp Leu Gin Lys Mt Val Met Gly Asn Thr Lys Pro Val Glu 
1 5 10 15 



(2) INFORMATION FOR SEQ ID NO: 3 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 1 : 



Met Leu Ser Asp Ala Ala Leu Met Val Leu His Arg Gly Asn Arg 
15 10 15 




(2) INFORMATION FOR SEQ ID NO: 32 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

Leu Leu Lys Met Lys Ala His He Asp Pro Glu Pro His His Glu 
15 10 15 



(2) INFORMATION FOR SEQ ID NO: 33 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 



(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33 : 

Pro Phe Phe Phe Ser Asp Val Arg Ser Asn Phe Ser Lys Leu Val 
15 10 15 

INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

Ala Pro Val Leu Leu Ala Gly Leu Val Lys Val Ala Ser Ser 
1 5 10 



(2) INFORMATION FOR SEQ ID NO: 35 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 



Ala Gly Leu Val Lys Val Ala Ser Ser Phe Phe Arg Ser Thr 
1 5 10 



(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 




(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Val Ala Ser Ser Phe Phe Arg Ser Thr Pro Glu Asp Leu Glu 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

Phe Phe Arg Ser Thr Pro Glu Asp Leu Glu Arg Ala Glu Lys 
15 10 



(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 



He Ser He Pro Ser Gin Lys Ser Val Leu Tyr Phe Leu He 
1 5 10 



(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 



(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

Lys Arg Gin Lys Met Val Asp Asp Ala Val Asn Glu Tyr He 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Asn Glu Tyr He Glu Lys Ala Asn lie Thr Thr Asp Asp Lys 
1 5 10 



(2) INFORMATION FOR SEQ ID NO: 41 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41 : 

Thr Asp Asp Lys Thr Leu Asp Glu Ala Glu Lys Ser Pro Leu 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 



(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Thr Val Gly Phe Arg Glu Arg Thr Leu Pro Gly Gin Lys Ala 
1 5 10 

INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43 : 

Asp Asp Val Asn Ser Glu Pro Ala Gin Pro Val Glu Glu Gin 
1 5 10 




(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

Asn Thr Gly Ser He He Asn Asn Tyr Tyr Met Gin Gin Tyr 
1 5 10 



(2) INFORMATION FOR SEQ ID NO: 45 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 




(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Gly Pro Tyr Ala Gly Pro Leu Glu Arg Gin Lys Pro Leu Lys 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

Pro Leu Glu Arg Gin Lys Pro Leu Lys Val Arg Ala Lys Leu 
1 5 10 



(2) INFORMATION FOR SEQ ID NO: 47: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 

Gly Pro Tyr Ala Gly Pro Met Glu Arg Gin Lys Pro Leu Lys 
1 



(2) INFORMATION FOR SEQ ED NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single-stranded 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: peptide 



(iii) 



HYPOTHETICAL: NO 



(iv) ANTISENSE: YES 

(v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 

Pro Met Glu Arg Gin Lys Pro Leu Lys Val Lys Ala Lys Ala 
1 5 10 



